Population Response M odeling

Goal Project therelativedifferencesin estimated
NSO population performance among the
various habitat reserve design scenarios
given various assumptions about future
habitat changes and barred owl impacts

Objectives To usea spatially-explicit population
model to evaluate estimated spotted owl
population responses to different reserve
designs, habitat changes, and barred
owl impacts




What iIsHexSIm?

=» It iIsacomputer smulation model.

=> It isuseful for evaluating wildlife
population responses to human activities.

=>» It iIsmodern and sophisticated, but
flexible and easy to use.

=>» It can be used with alarge range of
places, problems, and questions.




HexSIm | nputs

= Spatial Data. Can bereal or fabricated, one
or multiple layers, static or time series...

=» LifeHistory Data. Can bereal or fabricated
or a hybrid. Data limits model complexity...

=>» Disturbance Regimes. Spatial, temporal,
simple, complex, local, regional, €tc...

= Sochasticity. Demographic, environmental,
life stage-specific, spatially-distributed, etc...




HexSim Outputs

= Census Data. Chronological records of user-
defined population metrics.

=» Tabular Reports. CSV files detailing observed
vital rates, movements, inter actions, etc.

= Map-Based Reports. Map filesillustrating
population performance and inter actions.

=>» Videos. M ovies showing movement, resource
acquisition, occupancy by trait class, etc.
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Baseline Female Sp

Properties | Range Data | Traits | Affiniies | Description

Range Spatial Data

Range Barriers

Meaxamum Range Area

Maximum Range Span

Maximum Group Members

MaxEnt 2006 NSO Habitat

=>> None Selected <<«

hectares & meters | |

259.8076

2000.0000

Hexagons Range-Eligible if Value is At Least

Minimum Range Resource

Floater Preemption of Group Resources ( % )

Competitive Ability { % )

Resource Targets

35.0000

105.0000

Barred Owl Present
Demoaraphic Study
Explored Area Rank
Modeling Region
Mesting

Ranage Ranks
Resource Class
Staae Class
Territory Status

Name

Not In A Modeling Region

MNorth Coast Olympics
Cregon Coast

East Cascades South
East Cascades North
West Cascades North
West Cascades Central
West Cascades South
Klamath East

Klamath West

Inner California Coast Ranges
Redwood Coast

oo o oo o o o o o o 0O

Recover ‘ ‘

Territory and
Home Range Data

=] Territory size small and
constant (2-3 hexagons)

=] Resources acquired
from homeranges

=] Resourcetargets
stratified by region

=] Resourcetargets mimic
resour ce density

=] Targets affect survival
via acquisition classes
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Floater
Prospecting
=] Appliesto all non-

territorial birds

=] Search area is500
hexagons (43,300 ha)
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Nesting
Frequencies
=] In even years,
P(nesting) = 70%

=] In odd years,
P(nesting) = 30%

=] On average,
P(nesting) = 50%
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Fecunditiestaken from
Forsman et. al. (in press)

Assumptions:

50/50 Sex ratio
Clutch size={0, 1, 2}
P(1) = P(2)

M easured fecundities are
females/ female

HexSm fecundities are
females/ nesting female
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Juvenile
Disper sal

Dispersal only,
no prospecting

M ove max of 250
hexagons (250 km)

Sop if territory-
quality resources
are encountered

Tendency to avoid
Very poor areas
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Barred Owl
| mpacts

Barred owls affect
NSO survival rates

Sratified by region,
other wise non-spatial

Barred owl impact is
either on, or off

Deter mination Is
made once per NSO
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Home Range
Construction

=] Homerangesare
allowed to overlap

=] Homerangesizeis
stratified by region

[=] Owls shareresources
In overlapping ranges

=] Search strategy is
set to sub-optimal
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Resour ce
Acquisition
Resources acquired
from homeranges

| ndividuals have equal
competitive ability

Owls assigned per cent
of aresource target

Resourcetargetsare
stratified by region
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Survival

Ratestaken from
Forsman et. al. (in press)

Sratified by stage class,
resour ces, barred owls

Resour ce classes were
low, moder ate, high

Barred owl impacts
by Anthony & Dugger




|sour HexSim M odel a Reasonable
Approximation of Reality?

= Thescenario isactually quite smple.

= Thelife history events are parameterized
using the latest data, and are conser vative.

=» When uncertain, we left features out.

= Our analysis playsto model strengths
(for any model), such asrelative change.

= Our resultsare easily replicated by others.




Using HexSim in the Analysis

Scenario Parameter M odel Basdine
Design -> Estimation Evaluation -> M odel
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